Objectives: Several cases of bilateral diffuse pigmented villonodular synovitis (PVNS) or tenosynovial giant cell tumor have been described in the literature. Nevertheless, some presentations are rare and differential diagnoses are necessary. Methods: The purpose of this study was to perform a systematic review of the literature related to PVNS and to report a rare supra-patellar bilateral and focal presentation. We performed a systematic data review in the Pubmed Clinical Queries database using MeSH and keywords related to PVNS and tenosynovial giant cell tumor. Results: Two cases of bilateral and local PVNS had been previously described, but neither was localized in the supra-patellar compartment. To our knowledge, this case report is the first to describe supra-patellar bilateral and localized PVNS of the knee. This case involves a 28 -year-old woman with bilateral localized PVNS of the supra-patellar recess of the knee. MRI showed a low-signal intensity nodule in T1-and T2-weighted images. These were associated with hemosiderin pigmentation. Conclusion: The most important finding of the case reported is related to rarity and location. Histopathology analysis confirmed a rare case of hemosiderin pigmentation in the capsular nodule with internal non-pigmented villous content. Lipoma arborescens in the supra-patellar form must be ruled out as a differential diagnosis since it occurs in the same site. Level of Evidence IV; Case series. 
RESUMO

Objetivos: Diversos casos de sinovite vilonodular pigmentada difusa bilateral (SVNP) ou tumor de células gigantes tenossinoviais foram descritos na literatura. Entretanto, algumas apresentações são raras e o diagnóstico diferencial é necessário. Métodos: O objetivo do estudo foi realizar uma revisão da literatura relacionada à SVNP e relatar uma apresentação de forma bilateral e localizada rara na região supra-patelar. Foi realizada uma revisão dos bancos de dados do Pubmed Clinical Queries, MeSH e unitermos relacionados com SVNP e tumor de células gigantes tenossinoviais. Resultados: Dois casos de SVNP bilateral e local foram descritos anteriormente. No entanto, nenhum deles foi localizado no
INTRODUCTION
Pigmented villonodular synovitis (PVNS) is a proliferative and inflammatory disease with benign outcome.
1 PVNS presents either in a localized form, with minimal rates of recurrence after surgical resection, or in a diffuse form, with an expansive growth pattern showing formation of osseous erosions and extra-articular manifestation. In the diffuse form, high recurrence rates occur due to total synovectomy. Typically, only one single joint, the knee in 80% of cases, is involved with diffuse PVNS. Reports of bi-or multiarticular manifestation are rare. 1 The first description of PVNS is commonly attributed to Chassaignac 2 in 1852. In 1941, Jaffe et al. 3 recognized the common histological appearance of this proliferative disease of the joint's synovial membranes, bursae, and tendon sheaths that is characterized by lipid charged macrophages, multinucleated giant cells, and deposits of hemosiderin within a fibrous stroma. 4 In 1976, Granowitz et al. 5 distinguished a localized form, with minimal rates of recurrence after removal and a diffuse, highly recurrent form affecting a joint's entire synovial membrane with the capacity of eroding adjacent bone and soft tissue. 4 
METHODS
The purpose of this study was to perform a systematic review of literature related to localized pigmented villonodular synovitis reports about the knee and to present a rare supra-patellar bilateral and focal example. This is a systematic literature review study conducted according to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) guidelines. We performed a systematic review of literature available on PubMed from 1947 to 2015 using "pigmented villonodular synovitis" OR "pigmented villonodular synovitis [MeSH Major Topic] " AND "knee" OR "knee[ MeSH Major Topic]". The selection of articles was performed by two authors (TLF and LDV). The studies maintained were evaluated based on their abstract and were excluded articles that did not refer to "pigmented villonodular synovitis" or were written in a language other than English. Case reports and case series were included. For each study meeting the inclusion criteria, information about which articular joint, and diffuse or localized form were collected. Afterwards, we reported a bilateral focal knee involvement in a 28 years old woman and discussed the differential diagnosis with lipoma arborescens, which has a similar presentation. The patient signed the informed consent form for participation on this Case Report and for publishing, in assigned number protocol IOT-1232, from the Scientific Commission of the Department of Orthopaedic and Traumatology, University of São Paulo, Medical School, São Paulo, Brazil.
RESULTS
Using the defined strategies, we found 563 articles corresponding to primary and sub-primary terms related to "pigmented villonodular synovitis" OR "pigmented villonodular synovitis [MeSH Major Topic]", that were selected by title and abstract. Two cases of bilateral and local PVNS were described before. However, none of them was localized in supra-patellar compartment. The most important finding of the case reported presented below is related to rarity and location.
Case report
A 28 year-old-woman with a 20 year history of intermittent pain and swelling of both knees presented at Orthopedics and Traumatology Institute, University of São Paulo Medical School. The pain started at her right knee, and four years later appeared on her left knee. There was no history of trauma. The pain worsened with physical activity and knee flexion. Relieve was achieved with stretching. She attended several physiotherapy sessions, without improvement. Physical examination revealed pain in suprapatellar area of both knees. Magnetic resonance imaging (MRI) (Figures 1, 2 and 3 ) of both knees showed a synovial hyperplasia of the suprapatellar recess with several areas of fat sign. These findings suggested the following differential diagnosis, chronicle synovitis, metaplasia and lipoma arborescens.
Focal PVNS was suspected based on these findings and arthroscopic surgery with synovectomy and additional biopsy was performed in left ( Figure 4 ) and right ( Figure 5 ) knees. The surgery on the right knee was performed first, and 15 days later synovectomy of the left knee was performed. Macroscopic ( Figure 6 ) and histological analysis revealed findings that were consistent with diagnosis of PVNS of both knees. (Figure 7 and 8 ) After the procedure, she received multiple physiotherapy sessions, showing a total pain improvement after two months. Moreover, she showed no signs of infection, and made a routine postoperative recovery. 
DISCUSSION
Pigmented villonodular synovitis (PVNS) is a rare disease characterized by proliferation of synovial tissue in the joint, tendon sheath, and bursa. The largest study on epidemiological features of PVNS was presented by Myers and Masi in 166 patients with an overall prevalence of 1.8 per million people. 6 The knee was the most affected joint accounting for up to 80% of the cases. 4, 6 Histology of PVNS revealed a hypertrophic synovial process characterized by villous, nodular, and villonodular proliferation and hemosiderin pigmentation. The following forms are described: diffuse (when the entire synovium of joint is affected) or localized (when a single compartment is affected). The diffuse intra-articular form of PVNS most frequently affects the large joints, with knee involvement in 66-80% of the cases. Localized intra-articular involvement represents 6% of all cases. 7 Some authors agree on the definition given by the World Health Organization (WHO). In this definition no difference is made between PVNS and tenosynovial giant cell tumor (TSGCT). 8 Other authors defend that conventional pigmented villonodular tenosynovitis (PVNS) is a diffuse-type of TSGCT. 9 One of the major problems PVNS is delayed diagnosis due to the insidious course of the disease. The time between onset of complaints and diagnosis may exceed months to years. This allows the focal disease to become gradually more aggressive and result in bone, muscle and tendon invasion. 1 In most patients with the diffuse form, the diagnosis is easy, because of suggestive clinical findings (recurrent haemarthrosis with pain, stiffness, mirrored bone cysts, cortical erosion, and osteoarthritis). For some diffuse forms, but especially for the localized forms, non-specific symptoms makes this disease a challenging diagnosis. 10 Discomfort is always present but the clinical presentation is variable according to Bouguennec et al.: 10 locking (30-100% of cases), effusion (53-90%), diffuse pain (66-100%), reduced range of motion (45%), palpable mass (11-80%) or pain over the joint line suggest a meniscal injury (10-34%). The clinical presentation can also suggest the presence of an intra-articular floating foreign body and symptoms related to cartilage injury are also possible. Bouguennec et al. 10 stated that a preoperative diagnosis of meniscal injury was made in 30% of localized PVNS cases and the PVNS diagnosis was made in only 25% of localized forms. MRI helps with the diagnosis of diffuse forms as it detects areas of inflammation with hemosiderin deposits, and is also the best diagnostic imaging modality for evaluating soft tissue tumors. The localized forms are more challenging. AMRI shows a heterogeneous soft-tissue mass with T1 and T2 hyposignal. The signal is intermediate if only small hemosiderin deposits are present. These hemosiderin deposits are more visible with gradient echo sequences. The image on MRI could be confounded with haemangioma, fibroxanthoma, synovial chondromatosis and amyloid or haemophilic arthropathy. 10 Another important differential diagnosis in this case report is lipoma arborescens. The MRI is the best method to differentiate this pathology.
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Differential diagnosis with lipoma arborescens (LA) in supra-patellar form is necessary due to the common localization and benign behavior that does require a surgical treatment. In this case, the presence of tenosynovial giant cells associated with hemosiderin pigmentation confirmed the diagnosis of PVNS. LA is a rare benign intra-articular lesion of unknown etiology which more frequently involves the suprapatellar pouch of the knee. 12 LA is characterized by replacement of the subsynovial tissue by mature fat cells giving rise to a villous proliferation. The characteristic feature is the macroscopic hypertrophic lipomatous synovial tissue. 13 The main findings of LA in MRI (the most specific method of diagnosis) are: a synovial mass with an arborescent, architecture and a signal intensity similar to that of fat on all pulse sequences, with suppression of the signal on STIR sequencing or pre-saturation of the fat; associated joint effusion potential chemical-shift artifacts at the fat-fluid interface within the joint and absence of magnetic susceptibility effects associated with hemosiderin. 13 In our patient, the presence of tenosynovial giant cells associated with hemosiderin pigment confirmed PVNS diagnosis. MRI revealed presence of hemosiderin in T1 and T2 signal.
Over the past 100 years little progress has been made in treatment strategies. The aim of PVNS treatment, which consists a removal of all abnormal synovial tissue, is to relieve pain, lower the risk of joint destruction, and avoid local recurrence. In cases of residual or recurrent disease, other treatments modalities have been tried. Several options have been proposed for the knee joint -from observation to total knee arthroplasty, including external beam radiation, radioactive synovectomy, or surgical synovectomy. Depending on the synovial extension of PVNS, surgical synovectomy can be performed by open or arthroscopic techniques. Finally, some clinicians have suggested a combined treatment. Unfortunately, because of the extremely low incidence of PVNS and the long disease free interval, large randomized controlled trials have not been performed and no large studies have clearly shown any superiority of one option over another. 8, 14, 15 Acording to Verspoon et al., 14 a study conducted in 2014 showed recurrence rates of 22% in 27 localized PVNS patients over an average 7.2 years. Recurrence rates of PVNS reduce with time. Long follow-up periods show that diffuse PVNS is a recurring disease becoming more difficult to treat as time passes by. These findings confirm the importance of differentiating PVNS subtypes and also suggest that patients should receive treatment(s) at tertiary centers because of its rarity and destructiveness. 14 Complications described in literature are infections and stiffness. Than, iatrogenic loss of joint function is a possible complication of PVNS treatment that requires manipulation.
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CONCLUSIONS
The bilateral and localized forms are rare presentations of PVNS. This is only the third case reported in literature. Differential diagnosis with lipoma arborescens in the supra-patellar form is needed due to the common site localization and benign behavior that does not requires surgical treatment.
